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Impact of 2009 H1N1 pandemic flu
Peter Davies BVSc, PhD; Montserrat Torremorell DVM, PhD
University of Minnesota, St. Paul, Minnesota

‘The schools are closed. Soccer matches are played in empty stadiums and movie theaters have 
closed their doors. There are no public events and it is no longer possible to have lunch in a 

restaurant. The army has been giving out masks out on the streets. Shopping malls are nearly 
empty, as well as the hallways of supermarkets. This is life in Mexico City.’

Alejandro Quiroz Flores 
Wednesday, April 29th 2009

Introduction
At the time of writing (June 26, 2009), the first swine farm 
in the world (in Alberta, Canada) known to be infected 
with 2009 H1N1 pandemic flu has been culled, and the 
second herd was just reported from Argentina. On June 
11, the World Health Organization (WHO) formalized the 
pandemic status of the outbreak by raising its “pandemic 
alert level’ to the highest level of Phase 6. The CDC today 
announced the largest weekly increase yet in US cases, 
including detection of the virus at 34 summer camps in 
16 states. Internationally, two months since the discovery 
of this novel virus, the case counts recorded by the WHO 
have reached 59,814 cases and 283 fatalities across 90 
countries. Molecular virologists maintain that the genetic 
make up of the virus warrants its designation as a swine 
influenza virus. The ‘swine flu’ moniker immediately 
bestowed on the virus is now indelible from the media, 
public and much of the scientific community. A Google 
search just performed returned over 88 million hits for 
“swine flu” – but only 8 million for “H1N1 influenza”. 
Yet there remains a conspicuous absence of evidence that 
swine populations have played any role in the propagation 
of this epidemic. Regardless of one’s views whether nam-
ing new viruses should be dictated by molecular biology, 
geography, time, modes of transmission or something 
else, there is no turning back. As the pandemic contin-
ues into the northern hemisphere summer, and perhaps 
more informatively through the southern hemisphere 
winter, its story is still far from written. The purpose of 
this paper is to review the impact of the pandemic to this 
point. Impacts include both the direct impact on human 
health (e.g. deaths, medical costs and lost productivity) 
and the economic and social disruptions resulting from 
the collective responses (both rational and irrational) to 
the outbreak. The more specific impacts on the swine in-
dustry rest squarely in the latter domain, with enormous 
economic fallout from ‘swine flu’ label.

Human and animal health
Official statistics of the public health burden of a new 
disease are notoriously unreliable, and international (and 

interstate/intrastate) comparisons are questionable due 
to variability in surveillance strategies and diagnostic 
capabilities. However, the global initiatives undertaken 
in response to H5N1 avian influenza over the last decade 
have upgraded the ability of international authorities to 
respond to this event, enabling more efficient aggregation 
of available data. The designation of a phase 6 pandemic 
by WHO reflects the reality that the virus is currently 
spreading in many countries in multiple ‘WHO regions’ 
and that a global pandemic is underway (Figure 1). In the 
USA, as of June 26 the recorded case load of pandemic 
H1N1 flu was approaching 28,000. Currently influenza 
activity is widespread in 12 states (Arizona, Connecti-
cut, Delaware, Hawaii, Maine, New Jersey, New York, 
Pennsylvania, Rhode Island, Utah, and Virginia - mostly 
devoid of substantial swine populations).2 Some 99% of 
typed influenza isolates are the novel flu strain, and re-
ports of influenza like illness have extended much later 
in the year than normally (Figure 2). Minnesota is one 
state reporting ‘regional’ activity, with over 80% of cases 
recorded in the Twin Cities metro area, while Iowa reports 
only sporadic activity. Surveillance by MN Department 
of Health is focused on severe cases, and it is recognized 
that most cases of H1N1 novel influenza, particularly mild 
illnesses, will go undetected. For this reason, data on the 
severity of disease (e.g., case fatality rate) are difficult 
to interpret and are likely to yield overestimates due to 
exclusion of mild cases.

WHO currently rates the overall severity of the pandemic 
to be moderate, reflecting:1

• ‘Most people recover from infection without the 
need for hospitalization or medical care.

• Overall, national levels of severe illness from influ-
enza A(H1N1) appear similar to levels seen during 
local seasonal influenza periods, although high 
levels of disease have occurred in some local areas 
and institutions.

• Overall, hospitals and health care systems in most 
countries have been able to cope with the numbers 
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systems have been stressed in some localities.’

WHO is concerned that serious cases and deaths are 
occurring primarily among younger people. Internation-
ally, the case fatality rate on confirmed cases is 0.44%, 
with variability among countries that may reflect either 
surveillance biases or genuine variation from unexplained 
factors (Table 1). Thus far, the clinical patterns appear to 
be stable, with the highest illness rates in people younger 
than age 25. The CDC has observed that the median age 
of cases hospitalized with severe illnesses is 19, whereas, 
the median age of fatal cases is higher at 37. Severe disease 
is rare in people older than 50, perhaps due to preexisting 
immunity from exposure to related viruses in the past. It 
is estimated that about three fourths of the patients who 
died from the disease had underlying health conditions, 
though there is some debate about what constitutes a 
‘predisposing condition’. In summary, the pandemic to 
date has been characterized by rapid transmission glob-
ally, but disease severity that is comparable to endemic 
seasonal influenza cases.

Information on swine disease is extremely limited. In the two 
herds (Canada, Argentina) known to be naturally infected 
with 2009 H1N1 pandemic flu, both the morbidity (25-30%) 

and severity of disease (mild cases without noticeable 
mortality increases) were arguably less than commonly 
observed with swine influenza viruses in US herds. In-
formation from experimental studies with the virus in 
swine is only now coming to light. Key observations at 
this point are:

• Pigs experimentally infected with influenza A (H1N1) 
virus develop detectable clinical disease, virus shed-
ding and pathology. Infected animals can transmit 
virus to naïve contact pigs for at least three transmis-
sion cycles, but mortality was not a feature.4

• Like endemic swine influenza viruses, the novel virus 
is limited to the respiratory tract and does not appear 
to spread and replicate in other tissues based on the 
day 5 post infection samples.5

• Pre-existing immunity induced by swine influenza 
viruses circulating in the U.S swine herd or current 
vaccine may not protect pigs.6

Although more information will soon come to light, the 
initial data confirm the absence of foodborne risk for 
consumers but point to the likely transmissibility of the 
virus if established in commercial swine populations. The 

Figure 1: Cumulative human cases (global and by country), and global deaths, due to 2009 H1N1 pandemic 
flu reported to WHO (April 24 to June 26 2009)1
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Figure 2: Percentage of visits for Influenza-like Ilness (ILI) reported to CDC US Outpatient ILI Surveillance 
 Network2

Table 1: Case fatality rates of reported cases of H1N1 pandemic flu by country (June 2009)

Country Cases Deaths % Fatal

Colombia 72 2 2.78

Dominican Republic 108 2 1.85

Argentina 1,391 21 1.51

Mexico 8,279 116 1.40

Honduras 118 1 0.85

Guatemala 254 2 0.79

Costa Rica 222 1 0.45

USA 21,449 87 0.41

All others 27,860 31 0.11

National summary 2008-09 and previous two seasons
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lack of mortality in both experimental and field exposures 
give no indication that swine disease would be more severe 
than with currently endemic swine influenza viruses, and 
may indeed be less so.

Economic impacts and regulatory 
 responses

Initial reactions
The societal response to a novel disease is somewhat anal-
ogous to the immunological response of a host to infection. 
The optimal societal response will minimize harm from 
the novel disease without unnecessary economic disrup-
tion. However, the fallout from an exaggerated response 
could far outweigh the impact of the disease itself. Amid 
the initial wave of uncertainty, both the ‘Chicken Littles’ 
and the incorrigibly blasé have space to lend their voices. 
In the wake of the Hurricane Katrina fiasco in the USA, 
expectations for assertive, if costly, responses are high and 
authorities face less political risk in over-response than 
under-response. Some of the notable responses early in 
the course of the pandemic were:

• 4/27/2009: The Mexican government closed all 
schools and educational institutions until May 6, and 
later ordered all businesses to close for five days.

• WHO (4/27/2009), recognizing the widespread pres-
ence of the virus, considered that containment of the 
outbreak was not feasible and the focus should be on 
mitigation measures. WHO recommended against 
closing borders or restricting international travel, as 
restrictions would have detrimental economic effects 
without meaningful preventive value.

• The same day, CDC issued a travel health warning 
for Mexico, recommending that travelers postpone 
non-essential travel to Mexico (lifted on May 15, 
2009). China quarantined international travelers 
from affected countries including Mexicans and Ca-
nadians and suspended direct flights from Mexico to 
 Shanghai

• Governor Schwarzenegger declared a state of emer-
gency in California on 4/28, including school closures, 
a measure that was subsequently enacted in other 
 locations.

• OIE stated that the novel A/H1N1 influenza virus was 
being transmitted amongst humans with no evidence 
of infection in pigs, nor of humans acquiring infection 
directly from pigs. The OIE also restated that pork and 
pork products are not a source of infection and that 
measures that ban import of pigs and pig products from 
countries with human cases of A/H1N1 are pointless 
and do not comply with international standards.

• The OIE also advised that culling of pigs would not 
help guard against public or animal health risks and 
was inappropriate.

• The Egyptian government (04/30/2009) undertook a 
plan to cull some 250,000–400,000 pigs kept in Cairo 
slums, predominantly by the Coptic community. At 
that point, the virus had not been detected in the 
country or elsewhere in Africa.

Immediately after the WHO upgraded the pandemic 
to Phase 6, a Gallup Poll found only 8% of Americans 
were worried about getting the virus, down from 13% in 
mid-May and 25% in late April. Similarly, a poll of 1,000 
British published online by the British Medical Journal 
found only 2% reporting “high anxiety” about the out-
break. Despite active public education efforts regarding 
hygiene, 75% stated they had not changed the frequency 
with which they washed their hands. Levels of anxiety 
among the general public appear to be less than in the 
responsible agencies.

Projected macroeconomic impact
In early June, 2009, the World Bank issued a report that 
included an assessment of the potential economic impact 
of H1N1 pandemic flu.7 Much uncertainty is linked to 
the possibility that more virulent strains of the virus may 
arise in the future, but even without increased virulence 
it was concluded that serious consequences could result 
from a second wave of the flu in low-income countries. 
Drawing on earlier studies, the report proposed that a 
highly transmissible virus could infect 35% of the global 
population within 180 days, and cause an additional 1.4 
million deaths (compared with 0.2-1.5 million expected 
influenza deaths in ‘normal’ years). The authors cite esti-
mates that a virus with a 2.5% case fatality rate could result 
in about 70 million deaths, or 180 million to 260 million 
deaths in the worst-case scenario. Based on simulations 
conducted for avian influenza, economic costs of 0.7 to 
4.8 percent of global GDP were projected, with 70% of 
the costs attributable to absenteeism and efforts to avoid 
infection. Current evidence suggests that the severity of 
H1N1 pandemic flu is comparable to Hong Kong flu of 
1968-69, and that its infectiousness is in the lower range 
of previous influenza pandemics.8 Until now, the economic 
costs of the epidemic have been concentrated in Mexico 
and the transportation sectors. Air travel to and from 
Mexico was down by 80 percent; resort hotels had vacancy 
rates up to 80 percent; and overall tourism revenues in 
Mexico were reduced by 43 percent. If maintained, such 
levels of business disruption in the Mexico City region 
could reduce second-quarter GDP by 2.2 percent.7 A 
separate analysis found comparable impacts on Mexico 
but concluded that, as of May 2009, the economic in the 
United States was unclear, possibly because the scope of 
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interventions was insufficient to noticeably affect levels 
of economic activity.9 A European analysis suggests world 
GDP could be cut 3.5% of GDP for 2009 if the pandemic 
were to last six months.10

Reactions to risk and reality of infections of 
swine herds
In the USA, the predominant response from the swine 
industry was to call for heightened biosecurity measures, 
including enforcement of sick leave, to reduce the risk that 
the virus might be introduced onto farms (still no known 
case). At the time of writing, there were only two swine 
herds known to have been infected with pandemic H1N1 
flu. These have faced somewhat different responses from 
authorities. In both cases, the infections were initially at-
tributed to human to swine transmission (from a carpenter 
in Canada, and symptomatic farm workers in Argentina). 
However subsequent testing on the Canadian carpenter 
apparently indicates he was not infected, and infection 
has not been confirmed in the Argentine workers. In both 
herds, disease in pigs was clinically mild.

In Canada, authorities repeatedly reinforced that meat 
from these animals was safe to eat, but as a precautionary 
measure market-age pigs from the farm were initially not 
permitted to go slaughter. The herd was quarantined and 
there was a need for slaughtering animals on the farm for 
welfare reasons due to space availability. When approval 
was given to market animals, the luckless farmer was 
unable to find buyers for his pigs, and ultimately took the 
decision to cull his entire herd. Arguably both government 
and industry players created very mixed messages (the 
animals were deemed safe, but prohibited from going to 
slaughter and packing plants refused to purchase them) 
that did little to assuage public concerns. In Argentina, 
a 3 km radius zone was established where only move-
ments to slaughter following an official clinical inspection 
were permitted. Within a 10 km surveillance zone, farms 
could move pigs to any destination following official 
clinical inspections. Animals from the affected herd were 
slaughtered after the results of the clinical inspections 
and RT-PCR tests were negative. It is still not clear how 
the first case in the USA would be managed. With the 
virus already widespread in the human population, and 
little evidence of significant animal health concerns, it is 
to be hoped that aggressive regulatory interventions will 
be unnecessary.

Impact on swine industry

Immediate impact on markets
Analyses conducted in early May indicated that the im-
mediate effect of the ‘swine flu’ outbreak was a loss of 
about 8% in futures markets (Figure 3). Cash hogs in spot 
markets dropped almost $20 per head, amounting to about 

$8 million per day cost to producers in the early days of 
the epidemic. Markets immediately downvalued stocks 
such as Smithfield and Tysons based on anticipation of re-
duced demand for pork. These changes were a severe blow 
coming on top of an already unprofitable situation in the 
industry. Based on futures market shifts and current cost 
structures, losses in excess of $10 per head were projected 
throughout 2009. This may lead to troubling reductions 
in the equity of many producers. Industry losses for the 
year were projected to be in the range of $25-30 million 
per week for the remainder of the year.

Impact on international trade
Foreign sales are a critical source of income for the U.S 
meat and poultry industries, with the U.S exporting more 
than one-fourth of its 2008 pork production11. China and 
Russia are among the top ten largest international mar-
kets for U.S pork, and represented 15% of total U.S pork 
exports in 2008. As of mid-May, countries that instituted 
full or partial bans on U.S pork exports as a result of 
the 2009 H1N1 flu outbreak represented 13-16% of US 
annual pork trade. The bulk of this loss potential is the 
result of restricted trade from Russia and China. The 
other countries that restricted U.S pork imports comprise 
a small overall share of annual U.S. pork trade. However, 
some important importers such as Japan and Hong Kong 
indicated that they would not restrict trade.

Under WTO rules, health and safety measures applied 
to imports must be supported by scientific evidence. 
However, regarding the 2009 H1N1, the OIE asserts that 
the imposition of ban measures related to the import of 
pigs and pig products do not comply with international 
standards published by the OIE and all other competent 
standard setting international bodies for animal health 
and food safety. Therefore it is argued that under current 
circumstances there is no justification for imposing trade 
measures against the import of pork and pork products 
based on the 2009 H1N1. However, many regard the trade 
bans and restrictions as politically motivated or intended to 
protect pork producers in their own countries and therefore 
it is unclear to estimate when all the restrictions attributed 
to the 2009 H1N1 will be lifted.
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Figure 3: Impact of April 24 announcement of ‘swine flu’ on CME lean hog futures




